I have selected salt-tolerant cell lines from salt-sensitive cell cultures to identify genes that can contribute to longt e m increased salt tolerance in alfalfa (Medicago sativa L.).
Comparisons of differential gene expression in response to salt within the same genetic background allowed me to identify gene products that showed salt-induced expression in those cells with acquired salt tolerance (Winicov et al., 1989; Winicov and Button, 1991) . Salt-tolerant cells, which had been selected with a single-step selection protocol, showed both constitutive and salt-inducible increases in gene expression. Most of these changes were different from those seen in the salt-sensitive parent cells during short-term salt stress. Although very little is known of the functions of proteins induced in conditions of either salt stress or salt tolerance, we hypothesized (Winicov, 1990; Winicov and Button, 1991) that the large-scale enhanced expression of genes in the salt-tolerant cells reflected coordinate changes in regulation of genes for physiological systems that may contribute to the increased tolerance of the selected cells.
Specific genes that show enhanced expression in the salttolerant cells were isolated as cDNA clones from a library constructed from poly(A)+ RNA isolated from salt-tolerant cells grown in the presence of salt. In this paper, I report the characterization and sequencing of one cDNA clone isolated by this procedure. Although the function of the translated polypeptide encoded by the Alfin-1 cDNA remains to be identified, it contains two amino acid sequences characteristic of nucleic acid-binding proteins important in gene regulation.
Starting from position 184, there is a region of highly concentrated negative charge enriched in Glu and Asp with 12 of the 15 amino acids negatively charged. A similar highly negatively charged region has been shown to be necessary for CAL4 activation of transcription in yeast and is located near the DNA-binding zinc finger in GAL4 (Ma et al., 1988) . The negatively charged region is immediately followed by a sequence that is characteristic of metal-binding proteins, commonly referred to as the zinc finger sequence, with one potential Cysd zinc finger and another possible His/Cys3 structure (reviewed by Berg, 1990) .
Zinc finger domains in proteins have been shown to interact with nucleic acids in gene regulation for both prokaryotic 'This work was supported in part by a Hatch grant from the Nevada Agricultura1 Experiment Station and a grant from the National Science Foundation (DCB-8918494).
Fax 1-702-784-1620. and eukaryotic cells (reviewed by Berg, 1990) . Proteins that contain this domain usually belong to a family of nuclear transcription factors. The short sequences bind zinc ions through invariant Cys and His residues, as first shown for TFIIIA (Brown et al., 1985) . Other classes of double-stranded DNA-binding proteins have binding sites composed of only invariant Cys residues. These include the steroid receptor superfamily (Freedman et al., 1988) and GAL4 family of transcription factors (Ma et al., 1988) . In addition, singlestranded nucleic acid-binding proteins that contain the zinc finger motif have been described for DNA and RNA (reviewed by Berg, 1990). Plant Physiol. Vol. 102, 1993 Most plant transcriptional regulators that have been described to date belong to proteins characterized by helixloop-helix or Leu zipper motifs. The gene for the tobacco nuclear factor 3AF1 (Lam et al., 1990) shows Cys and His sequences that suggest that it may be a zinc finger regulatory protein. The petunia EPFl factor (Takatsuji et al., 1991) demonstrates the presence of the first Cysz/Hisz-type zinc finger protein from plants. The Cys-rich sequence Cys-Xz-C ys-X*,-Cys-Cys-Xz-Cys-X4-His-Xz-Cys-Xs-His-X5-Cys-XzCys-encoded by Alfin-2 contains one putative Cysr zinc finger structure and another His/Cyss structure, thus making it a good candidate for a new category of zinc finger nucleic acid-binding protein in plants. This region shows a very remarkable conservatjon of sequence homology with a novel Cys-rich sequence motif found in a group of diverse proteins thought to interact with DNA (Freemont et al., 1991) . The sequence encoded by Alfin-2 appears to be the first plant member of this Cys-rich sequence family. The linker region between the two putative zinc finger motifs in Alfin-1 is four amino acids. A similar short linking region functions well between the fifth and the sixth zinc'fingers in TFIIIA (Brown et al., 1985) and in the novel zinc finger family of proteins described by Freemont et al. (1991) . Each of the possible zinc fingers in Alfin-7 contains predicted short a-helical and psheet regions that are consistent with the proposed structures for zinc finger interactions with the major groove of nucleic acids.
Winicov
I do not presently understand the role Alfín-2 product plays in gene regulation in our salt-tolerant cells or plants. If, however, it really tums out to be a nucleic acid-binding protein and functions in gene regulation, it is likely to play a significant role in gene expression in the salt-tolerant cells.
